This paper analyzes the relationship between firms' innovation and growth measured by sales and labor productivity in Ecuador. The literature on this topic has focused mainly on developed countries. We apply panel data quantile regressions to analyze a sample of 99,872 private limited company and public limited company for the period 2000-2013. Quantile regression allows us to avoid conventional analysis through the study of the average impact for the average company, which can lead to the discovery of phenomena underlying relationships. The results show that firm innovation has a negative on productivity growth. In contrast, there is a positive relationship between innovation and sales growth for firms in some quantiles. These results lead us to establish a series of recommendations aimed at public policy decision-makers. In particular, the support of government entities is important for a company's R&D activities, which contribute to generating profitable intangible assets. This support can be through advice, subsidies, or tax benefits, among others. At the country level, government effort to protect intangible assets is also important, promoting competitive advantages for those companies that actually invest or buy such assets.
Introduction
In recent times an increasing number of studies have analyzed the determinants of business growth. Within the growing literature, a large number of studies point to innovation as a key factor in favoring growth and generating significant returns for companies (Cainelli et al., 2006; Coad, 2009; Goedhuys & Sleuwaegen, 2010; Coad & Rao, 2011 and Choi et al., 2016) . In turn, other researchers have struggled to find that innovation has a significant effect on company growth, as in the case of Bottazzi et al. (2001) and Corsino and Gabriele (2011) . And there are others still who point to negative effects, such as Evangelista and Savona (2003) and Yasuda (2005) .
An important aspect in which most of the abovementioned works coincide, regardless of their results, is that investing in R&D is a high-risk activity (Coad and Rao, 2008 ) and does not guarantee success or returns through significant economic performance. In developed countries, research, science and technologies are considered key factors in strengthening the competitiveness of the economy. A large part of the studies carried out in such countries have stressed that far from being an optional strategy, innovation is fundamental for achieving high-level growth, especially for small and medium-sized enterprises ( Van Roy and Nepelski, 2016) . Thus, the public administrations of these countries usually allocate funds to this type of activities (Salazar et al., 2013) .
On the other hand, developing countries, especially those of Latin America, are more austere in their level of R&D investment compared to their developed counterparts. In the case of Ecuador, levels of R&D expenditure as a percentage of GDP are lower than the average for Latin America and the Caribbean, surpassing only Colombia within the region (Schwartz and Guaipatin, 2014) .
In this study we analyze the impact of innovation, measured through intangible assets, on the sales growth and labor productivity of Ecuadorian companies. To this end, we use a sample of 25,976 companies over the period [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] . We apply quantile regression for panel data, to establish whether there is an effect and, if so, whether it varies depending on the position occupied by the company in the distribution of growth rates. This study includes some characteristics that help to identify the contribution of innovation. First, it is a pioneering analysis of growth in Ecuador and among the few conducted to date in Latin America. In this way, we cover a gap in the literature, which has mainly focused on developed countries. Second, the number of companies we use represents almost public limited companies and private limited companies in Ecuador.
Third, we use a long period of study (14 years). Fourth, we capture labor productivity as a measure of non-recurrent growth in the literature, as well as innovation represented by intangible assets as an explanatory variable, which complements the results of previous works. Finally, in terms of methodology, we employ quantile regression, following Canay (2011) . This methodology allows us to avoid conventional analysis through the study of the average impact for the average company, which can lead to the discovery of phenomena underlying relationships.
This document is structured as follows: section 2 reviews the literature; in section 3 we provide a description of the data and variables used as well as the estimation strategy; in section 4 we present the results of the empirical analysis; and finally, in section 5 we present the main conclusions, as well as the limitations and future lines of research.
Literature review
Within the literature there is a broad set of theories and approaches to studying company growth, but they do not reach a consensus regarding its measurement and the factors that motivate it. Most works agree that it is a highly complex heterogeneous process with individual characteristics, involving different ways of combining resources and strategies (Federico and Capelleras, 2015) .
Within these theoretical and empirical studies, innovation has been a recurring factor when it comes to justifying business growth, and is considered the cornerstone of productivity gains and economic growth (Dosi, 2009) . And Delmar et al. (2003) state that company growth can originate through innovation and dissemination of new products and processes.
Innovative activity can increase the chances of survival and subsequent growth of a company (Calvo, 2006) . In these circumstances, the role of innovation becomes the force that ensures the way to compete and the success of future activities (Herrera, 2009 ).
The use of innovation strategy is generally associated with investments in R&D, contributing to the generation of intangible assets in a company. Del highlight that intensity of research is positively related to intensity of innovation. On the other hand, Hall (1986) argues that companies that invest in R&D, regardless of their size, will have greater possibilities for growth. His study uses a stochastic approach to growth, based on the contributions of Gibrat (1931) and the logic of size-age in a dynamic context and environment. Along the same lines, Adamou and Sasidharan (2007) find that R&D has a significant impact on company growth.
In addition, the strategies implemented by companies are influenced by the type of assets they own. In this case, intangible assets have a remarkable importance, because their increase contributes to diversifying productive activities and the product portfolio, which enables a higher rate of growth (Hall, 1986) . Similarly, Serrasqueiro et al., (2010) argue that small and medium-sized enterprises with a greater number of intangible assets manifest greater adaptability with which to take advantage of productive opportunities, in the form of innovation strategies that can contribute to significant increases in company growth.
In line with the previous theoretical arguments, many empirical studies have found a positive relationship between innovation and company growth, particularly when this is measured through sales (Coad 2009; Goedhuys and Sleuwaegen 2010; Choi et al., 2016) . These results point to innovation as one of the main drivers of company performance and growth (Mansfield, 1962; Almus & Nerlinger, 1999; Autio et al., 2007; Coad & Rao 2010; Brenner & Schimke, 2015) .
However, some studies have had difficulty identifying any clear impact of innovation on the growth of companies. Corsino and Gabriele (2011) find that innovation in general do not make a significant impact. Likewise, Bottazzi et al. (2001) , when analyzing the dynamics of the pharmaceutical sector, do not discover any significant relationship between R&D innovation and company growth.
Moreover, some works, such as that of Yasuda (2005) , establish that there is a negative relationship between growth and expenditure on R&D, especially in the first years of life of a company, because investment of this type is related to a higher risk index. Investing in R&D is a risky activity even if some kind of competitive advantage is generated. Therefore, companies must find the right balance between investment, the form of production, and marketing if they are to appropriate some percentage of the returns.
On the other hand, the intensity of innovation, measured as the relationship between innovation expenses and billing, is used by Elche and González (2008) to analyze Spanish service companies, allowing them to classify companies in two dimensions: high and low intensity of innovation. They determine that high intensity has a significant impact on performance, as well as proactivity towards innovation and internal promotion; and that, in the case of low intensity, high levels of profitability are not necessarily related to innovation strategy.
For their part, Coad and Rao (2008) 1989 -1997 and Lee (2009) , using data from the World Bank, establish that the effect of the innovation intensity on the growth of companies varies according to the sector, and can positively influence the growth rate of a company. Meanwhile, Coad et al., (2016) using the variable intensity of R&D by dividing investment in R&D by the number of employees, determine that of Spanish companies in the period 2004-2012, those in the lower quantiles have a negative relationship with the growth of sales and productivity, while those in the higher quantiles have a positive relationship.
The fact that there are no unanimous findings regarding the growth-innovation relationship can be explained by several factors. These range from the different ways of measuring the company innovation, to the time that a company needs to obtain economic returns through such innovation (Coad and Rao, 2008) . In fact, one of the main difficulties experienced by companies that employ an innovation strategy is that it can take a long time to observe improved economic performance, given that once innovation has been achieved, companies have to invest considerable resources in the development of the product and its placement in the market.
Recently, a strand of the literature has pointed out that the methodology used to relate innovation and growth has focused on the "average company". However, the innovation process can have different effects depending on the position of the company in the distribution of growth rates. Indeed, this distribution tends to have a "carp shape" for which quantile regression techniques seem most appropriate (Bianchini et al., 2015; Coad et al., 2016; Nogueira et al., forthcoming) . Table 1 shows the works that have used these techniques, as well as the main results obtained. Considering the previous theoretical basis and the problems identified in the literature, we propose the following hypotheses to relate innovation intensity and company growth of the company.
Hypothesis 1: There is a positive relationship between innovation intensity and company growth.
Hypothesis 2: The relationship between innovation intensity and company growth is less intense for companies with less growth.
Methodology
In this section, we describe the sample and the variables used, as well as the estimation strategy and the econometric specification of the model.
Sample and data
In this study, we use the database of the Superintendence of Companies of Ecuador for the period 2000-2013, which collects information corresponding to the financial statements, which companies are required to submit each year. From the original database of 99,872 companies, during the first phase of data filtering we excluded those that did not have the requisite legal structure (public limited company or private limited company) as well as microenterprises. Then, we eliminated companies with values that did not correspond to the nature of the calculation (Table 2 ). The final sample is made up of an unbalanced panel of 25,976 companies for the period 2000-2013.
Definition and measurement of the variables
Company growth is measured through the growth in sales and labor productivity (dependent variables). One of the most significant advantages of using sales as a measure of growth lies in its ability to represent the acceptance of the company's products/services by customers, thus indicating the activity and presence of the company in the market (Delmar et al., 2013) .
For its part, labor productivity is one of the characteristics of growing companies (Baily et al., 1996) , under the premise that natural selection progressively eliminates weak companies, thus generating an increase in the level of average productivity of the surviving companies (Coad et al., 2013) .
The sales variable (VT) is represented by net annual sales, while the labor productivity variable (PRODCT) is the result of dividing net sales by the number of employees.
The dependent variable is the natural logarithm of the annual growth rate, expressed as:
Where S_ (i, t) and Si, t-1 represent the volume of sales or labor productivity of the company i in periods t and t-1.
As a fundamental independent variable, we have selected the intensity of innovation (INTINNOV). For its construction, we start with the definition proposed by Coad et al., (2016) , who use the natural logarithm of the result of dividing R&D investments by sales.
In our case, we will use intangible assets by sales, following Loi and Khan (2012) , who indicate that this type of assets represents the level of innovation of a company.
Unlike Coad et al. (2016) , given the reduced weight that these intangible assets hold over sales, we do not apply any logarithmic conversions. As explanatory variables, we use variables denoting specific characteristics of the company and financial performance, which, according to the traditional literature (Coad, 2009) , can condition the growth of companies (Table 3) . Lee (2010) states that the specific characteristics of the industry, as well as those of each company, affect the business growth pattern. Within this group of variables, we have focused on those factors most commonly used by the literature, such as: previous growth, employment, age, technology, and sector (Brenner and Schimke, 2015) . We measure previous growth by the natural logarithm of sales/labor productivity, delayed by one period (L1.LNVT / L1.LNPRODCT). This also includes the variable employment growth (G_EM), measured as the natural logarithm of the annual growth rate of the number of employees (Coad et al., 2016; Aissa and Goaied, 2016; Park &Jang, 2010) . We also use the natural logarithm of the age of the company (LNEDAD) (Jovanovic, 1982; Fariñas & Moreno, 1997; Oliveira and Fortunato, 2006; Bigsten & Gebreeyesus, 2007; Loi and Khan, 2012) .
Additionally, we use the square of the age of the company (LNEDADCUAD), to verify the existence of non-linear relationships (Rodríguez et al., 2016) . In order to determine the effect of the sector, we create a dummy that takes the value 1 if the company belongs to the industrial sector (IND), and 0 otherwise. Finally, we measure the technological level of the sector in which the company operates through a dummy variable that takes the value 1 when the company operates in a low technology sector (BAJA_TECH) and 0 otherwise.
Regarding financial performance, Hax and Majluf (1984) state that sustainable growth is represented by a company's use of its internal resources as well as its debt capacity, which can sustain that company's maximum growth. In particular, we define two variables of financial performance. The first is indebtedness (END), defined as a company's leverage factor, determined by dividing the total debt by the total assets. The second is capital growth (G_CAP), which is calculated as the natural logarithm of the annual growth rate of capital, which is included in order to control the company's entry factors (Coad et al., 2016; Aissa and Goaied, 2016; Park and Jang, 2010) . 
Estimation strategy and model specification
The studies on business growth and its relationship with innovation have used different methodologies for estimation, such as least squares with fixed effects (Serrasqueiro et al., 2010; Nogueira et al., Forthcoming) , or the generalized method of moments (GMM) (Triguero and Córcoles, 2013) . When using these estimation methods, these studies have focused on the average effect for the average company (Coad and Broekel, 2012) . However, this approach can hide important characteristics of the underlying relationship. In particular, the optimal properties of standard regression estimators are not robust to small variations of a normal distribution. In contrast, quantile regressions are characteristically robust to outliers and heavy-tailed distributions. In addition, by not considering the limiting assumption that the terms of error are distributed identically throughout the distribution, quantile regressions allow recognition of a company's heterogeneity.
In order to estimate the effect by sections of the variables considered, we apply the quantile regression technique for panel data (Coad et al., 2016) . This method, by not focusing on the average company, has the capacity to explain heterogeneous behaviors along the (conditional) distribution of the dependent variable. Also, this analysis is robust for analysis of atypical observations of the variable explained. Moreover, the quantile regression of panel data will control for the specific effects of the company that are invariant over time, in order to improve analysis of the effects of innovation intensity on company growth.
The form of the equation we use is:
Where γ_ (i, t) is the growth rate of the company; 〖Β〗 _ (j) are the coefficients of the explanatory variables; μ_t corresponds to the company-specific fixed effects invariant in time; and _ is the error term for company i at time t. In our estimation, we use the quantile estimator of fixed effects (Canay, 2011) , which operates in two stages.
In order to increase the precision of our inference, we use bootstrap (with 400 repetitions).
Empirical results

Univariate analysis
In this section, we begin by analyzing the distribution of our independent variables -that is, the annual growth rate in the logarithmic scale of sales, and labor productivity ( Figure  1 ). The first thing to be noted is the characteristic "carp shape" and the distribution of the heavy tail growth rate, which denotes relatively high frequency in atypical events (Coad, 2009; Segarra & Teruel, 2014; Navaretti et al., 2014; ) , and which also characterizes the sample of Ecuadorian companies. Consequently, using regressions of the median -that is, the minimization of least absolute deviations (LAD) instead of ordinary least squares (OLS), makes the quantile regression especially useful in the presence of atypical data, heterocedasticity, or structural change (Yrigoyen and Reyes, 2012) . Table 4 shows the descriptive statistics for the explanatory variables. The average sales of the companies are 3,160,284 USD, the average number of employees is 33, and the average index of productivity is 286,418 USD.
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For its part, the innovation intensity of the Ecuadorian companies is not very high, since on average intangible assets represent 1% of sales.
The companies that belong to the industrial sector constitute 14% of the sample. In turn, 5% of the companies operate in sectors whose technological level is low. Finally, the level of indebtedness is 66%, the average capital is 320,033 USD, and the average age is 12.5 years, while the maximum is 93 years. There are no high or significant correlations between the growth measures (sales and labor productivity) and the explanatory variables.
Multivariate analysis
The results of the quantile regression are presented in Table 5 and Table 6 (sales and labor productivity, respectively). The defined estimator is based on the conditional quantile regression developed by Koenker and Hallock (2001) and Koenker (2004) , where q represents the quantile (0> <1) of the conditional distribution.
By focusing on the results of the estimation of the company's growth measured through sales, innovation intensity (INTINNOV) is shown to have a significant negative impact for the 0.25 quantile, a positive and significant impact for the 0.50 and 0.75 quantiles, and no significant relationship is for the quantiles 0.10 and 0.90. Therefore, in the case of growth measured through sales, we can establish that there is a negative relationship between the innovation intensity and growth for companies that are in the lower quantiles and positive for companies that are in the higher quantiles, (Hypothesis 1), while the relationship is less intense for companies with lower growth (Hypothesis 2). This coincides in part with the results of Coad et al. (2016) .
On the other hand, the results of the estimation of labor productivity growth show a negative relationship between innovation intensity and company growth in all the quantiles, thus rejecting Hypothesis 1. However, in general, the negative sign of this relationship is more intense in the lower quantiles of the growth rate distribution, which allows Hypothesis 2 to be accepted. In this case, innovation intensity seems to exert a negative effect on the growth of labor productivity, regardless of the growth quantile in which the company is located. These results coincide with those of Nogueira et al. (forthcoming) .
With regard to the variables related to the characteristics of the company, previous growth (L1.LNVT) exerts a negative effect on the growth of sales, except for the quantiles 0.10 and 0.90, where this effect is not significant. These results imply that small businesses tend to grow in sales, rather than large ones, thus rejecting Gibrat's Law, as occurs in much of the empirical work. On the other hand, the effect is positive for all the quantiles in the case of growth in labor productivity (L1.LNPRODCT).
Thus, the most efficient companies would tend to increase their efficiency even more in the subsequent years.
Meanwhile, growth in employment (G_EM), as expected, presents a negative relationship for growth in labor productivity, regardless of the quantile in which the company is located.
Age (LNAGE and LNSQUAGE) maintains a negative relationship with growth in sales for those companies that are in the higher quantiles (<75). This result is consistent with the general evidence that high-growth companies tend to be young companies (Moreno and Coad, 2015) . On the other hand, when we talk about growth in productivity, the relationship with age adopts a U-ratio, regardless of the quantile in which the company is located. That is, in the beginning a company's growth in productivity would decrease, until it reaches a certain age, when it would begin to increase. This relationship fits with the theories of learning proposed by Jovanovic (1982) .
Finally, belonging to an industrial sector (IND) generally has a positive effect on the growth of a company, both in terms of sales and labor productivity; these results correspond with Segarra and Teruel (2014) . Conversely, operating in low technology sectors (LOW_TECH) has a negative impact on both types of growth, with some exceptions.
As regards the variables related to financial performance, capital growth (G_CAP) seems to have a positive effect on business growth in low quantiles (<0.25); however, this effect is reversed in some of the high quantiles (0.25 and 0.75 for sales and >0.90 for labor productivity). These results indicate that a greater contribution of own resources could have a negative impact on the growth of a company when it is positioned at high growth rates. Perhaps this increased contribution of resources serves to "relax" a company's incentives to continue growing at a significant rate.
As to indebtedness (END), this is usually positively related to productivity growth.
This result is consistent with the arguments of Meyer (1998) , who proposes that debt is fundamental for companies, because it helps to discipline managers so that they do not invest in projects that cause the company to grow beyond the optimum level, which would negatively influence the value of the company. On the other hand, Serrasqueiro et al. (2010) argue that companies with a high level of indebtedness tend to use resources efficiently, because they have to pay the debt periodically. Notes: * p<.05; ** p<.01; *** p<.001. The regression includes a complete set of annual dummies
Conclusions
In modern economic thinking, innovation is attributed an important role in business growth, since companies that invest in innovation more than their competitors can increase their chances of success. However, companies that take the risk of investing in research and development must combine invention, production know-how, and marketing if they are to succeed in their objectives and generate the desired performance. Therefore, innovative companies can achieve extraordinary success or lose significant resources, which reveals that innovation is uncertain and companies generally lack persistence in its application.
Many previous studies have analyzed these interrelationships in companies in developed countries, but they may differ from those of their counterparts in developing countries.
The results obtained from the relationship between innovation intensity and company growth are mixed. Thus, when referring to sales growth, it can be established that innovation intensity has greater impact for companies with higher growth, and the opposite for companies with lower growth. In turn, measuring growth by labor productivity shows that innovation intensity has a negative impact on both companies with higher growth and lower growth.
These results suggest that investments in intangible assets can reduce the sales of companies with low growth and boost those of companies that experience higher growth. On the other hand, when referring to the growth in labor productivity, innovation intensity has a negative impact. This may be due to inadequate innovation management, characterized by a lack of a balance between invention, the mode of production and the marketing strategy. Another possible explanation for our results can be derived from the economic and market conditions in Ecuador, which do not allow innovation to become, at least in the short term, a sustainable competitive advantage. As an example, the index of intellectual property rights, which measures the extent to which the a country's laws protect intellectual property rights, gave Ecuador a score of 4.8 in 2016, positioning the country in 12th place in the region (out of 22 countries) and 81st in the world (out of 121 countries) (Levy-Carciente, 2016) . Therefore, investing in R&D that can be easily imitated by competitors may be reducing companies' productivity growth.
In addition to the innovation intensity, other variables have a clear effect on business growth. Thus, past growth has a negative effect on sales, but a positive one on labor productivity, confirming that for Ecuador, Gibrat's Law is not fulfilled and that the most efficient companies in terms of labor productivity maintain certain persistence over time. This growth in labor productivity has a negative relationship with growth in employment. On the other hand, age tends to negatively affect the companies with the highest growth in sales, while maintaining a non-linear relationship with labor productivity. Taken together, both results together indicate that, after going through "adolescence", companies grow less in sales and more in labor productivity -something that, as we have defined in the variables, implies that they sacrifice employment.
In addition, the sector in which a company operates also has an influence. In general, industrial sectors tend to favor growth, while those of low intensity in the use of technology harm it, regardless of whether sales or labor productivity are analyzed. On the other hand, the results corresponding to the financial performance variables, taken as a whole, confirm the arguments that arise from financial agency theory; the fact of a company financing itself to a greater extent with debt tends to discipline management by making the operations of that company more efficient. Meanwhile, the behavior of capital growth varies.
Even though previous theoretical and empirical studies have tried to explain the impact of innovation on business growth, be it through R&D expenditures or patents, few have analyzed the influence of innovation represented by intangible assets. Our results show that in the case of sales growth rate, the effect of innovation intensity increases through the quantiles from negative to positive. Meanwhile, the impact of this variable is negative on the growth rate of labor productivity, which means that innovation may be associated with employment growth.
These results and their implications lead us to establish a series of recommendations aimed at those who formulate public policies. Given that the intensity of innovation favors the sales growth of those companies with high growth rates, the support of government entities to the companies' R&D activities are important for contributing to generating profitable intangible assets. This support can be through advice, subsidies, or tax benefits, among others. At the country level, government efforts to protect these intangible assets are also important, helping to generate competitive advantages for those companies that actually invest or buy such intangible assets. This, undoubtedly, would attract more foreign investors, able to see possibilities of innovation in Ecuadorian companies. In turn, public policies should take into account the age of the company. In other words, it is necessary to design different support policies depending on the stage in which each company is located.
Among the limitations of this research, the analysis focuses exclusively on firms with a certain corporate structure (public limited company or private limited company). Future research should repeat the analysis for large companies, with the aim of seeing whether there are differences in the dynamics of growth. In addition, the database from which we start does not allow for distinctions within intangible assets, which partly corresponds to patents, trademarks or other intangible assets.
In any case, we believe that our results may be useful to understand what happens in the growth process of companies in other countries that, similar to Ecuador, are in the process of development.
